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1. ^*4$i?MfflIEI&&1»M, £#tE£^, *^-^2#a^^M7e^^ 

MfUfctl!«(l): Li[Li x (A y Bi.y)i. x ]02 > ^ ft A *P B ##m75*|WJff]ft$g 
&M7G^, 0=^x^0.3s 0<y<l. 

3. iamm^.i ^mmm^mmmiEmm^m, &#fiE&£T, urn 2 
5. $n&*<jg# i~4 *&-^ffi&mt&^MmmjE&m , &®m, £#se&& 

&Bm&®ittf B #£!f$*, S^^fjJllfi:(oo3)^(io4)6<]xit^i*iiifi<j|R 

#3£Jg bfc I 003 /Il04 ii£ I003/Il04< 1 . 

E&AW 0.1-2U m Mm&®M&^&m,ftWM$k®.mM : : n 2-20 u m ft**® 
10. Mil* l-9fft-il^^^7X%)SIMffiiE^tttl^. 

i2. $pwj^* l-ii *&-mffiMmm%Mj%miE®%&y>}j%, 
mmfefoxtt&mM%<¥iE 15-20° Miiijiftiiit#]¥iM££3 o wtwsl^ 
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01809911. 4 



ft m 5 * * Jg2/2Jl 



12. JPtt*l5*il^filW*7lc%j|pj!l|ffliEaStt*iR, EftfiEaSfc?, HiriS 

X 15-20° ftUHfflttffiH,*] 30-40° Afltilttt H 2 ftjg.|UT 

^m^: H,^2XH 2 o 

mmm, 

14. tto&fflm*. 13 ff^W#7jc%^MffiiE^ft^M, , £ 900 

is. $m*yg# 4~i4 *ft-mffi&mEA%MmmiE&i$&®ffi, 

«r*6*«*<fc*IU^(2)s Li[Li x (Ni 1/2 Mn 1/2 ),. x ]0 2 «^, 3$, 0<x^0.3. 

Mftttt>l«(3): Li[Li x (A y B y C p ),. x ]0 2 *^c, 5£*. A«IB^a(*^HWii« 
^«7C*; G ^-^ AflB^EWS^ 1 fl^JPTCjfc, 0^x^0.3, 0<2y+p<l 8 

m^mc^mnm, ^> &ft&mm&i#. 

mm?ffim%M&m7t% a m b stir^jBTc* cwjbip, Bir&i»7G* c w 

tt^J^j 5-35 0^%. 
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mnm 



m^HT«W«-^*m^^^€ffl AW 4V BSfcffiltt LiCq0 2 #IE$« 
III- {I@2lCofi<rtfr&Sm, ^^LiCo0 2 6<I^^MiU-. ftAtfllEflFfttS 

flF?SS3£#, ^^^S^l^JiLiNiaCobO^a+b^l). $J#, AW^ti^fatfJ 
LiMn 2 0 4 ff* iE^E'lS & 4fc . 

win, Awa^a«WLiNi02^a^w«*wia-%**. <iii#gfa£ 

#J&, HB^*!l3t 5393622 7 T&flfci£tt4fe«tt2fft. & 

W«J«ik*l8»-»C. Li y Ni,. x Mn x 0 2 (5£+ 0^x^0.3. 0^y^l.3)^ 

||ffl#*JB 5370948 ^^}R4 , ^7 WT«5tHltt«IjRW*fe. « 
LiNi,. x Mn x 0 2 (^t 0.005<x^0.45)^6<Jigft%J! . 
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& HJ ^ H2/2751 



mm^mm 5254201 ^^m^^jFT^T^ttwwi-^^a. # 

£^7£M*LttMltt*&*n7K^*;&QA^ 

JETj^W^. Li 2 Ni 2 . x .yMn y 0 2 (S;^ 0.8^x^1.0, y^0.2) 

jfcBW&Jft 5629110 f &&*&ff7&JB -Ni(OH) 2 .M^Fjfcift^ 
/&#?£,#J#iI:£: LiNi,. x Mn x 0 2 (5$* 0<x^0,2, y^Oj^jSttSitftli. 

#7F¥ 8-171910 ^^^^JFT WT^1$#MK^^^«. ^"g- 

&, &Jft$*riBM§, #aa'*« LiNi x Mn,. x O 2 (^4 , 0.7^x^0.95)^^6(l^tt^ 
M = 

fltffT 9-129230 -t^m^jFTAWa^: LiNixM^O^t MM 
g Co. Mn> Cr> Fe> V *Q Al ft 1 # W±tfl7pft. l>x^q.5)3e^fta$ft& 
HfcSlitiJI, ^^7 x=Q.15 W^|||, 

#tT¥ 10-69910 ^£#&?F tffl^t5ii^J*W.fta^Li^jNi,^ 
xOzG&^.M&F Co, AU Mgv.Fe> Mg|JcMn, 0<x 2 <0.5, 0=^x,<0 ? 2, x = 
x,+x 2 0.9^y ^ 1 3)m7F&}m&W • « tm&fci3ifc , Mn ftlfffiT, 

M%&ML*&i'b, x 2 jg& 0.5, wm%&k&m% nwto®.-&%>m®iE 

LiNi 0 .6Mn 0 . 4 O 2 o 

Hffl^JH 5985237 ^&&£tT7 Jt:WM#£!i$lft LiMn0 2 ftlM&:^&. 

m&&m^m&&mB*^m&&ftmtomG&x, %T&m LiNio 2 M 

£tfc*£M£Ni:Mn«0.-8:0.2. ft%&MM£®)&W, &^7 Ni:Mn-0.55:0.45. 
M. £&^3ftW&#4>, @^LiNi0 2 Jt^LiMn0 2 #&ft, JSf.$ilJ* 

fc±M$ ? ^^m^it#^§w 4v j* $ L.icoQ 2 
m&g&* n®m> i^^iEmm^m umo 2 ftLmoittwftft&fc 



01809911.4 



1ft BJ * %3/27M 



LiNio 2 MMLmMft^msf&M, m&mwm&n. 

##7G3R, 5>h @^LiMn0 2 R|g#Iij3Vfi«l4ffi, #mjf 

rift3fc*AW«#»«K iffi&A^gftfe&i&A^tfrtBg LiMn 2 o 4 . 

2000-227858 ^ifcHJHS*, ^SffliiidXmilPTC^*^ LiNi0 2 

•ifcfcK A#A*^a*^1f TiA.JtflfFR. 

J5S. 

Btr^#fttt.^suJi^;(i)s Li[Li x (A y B,. y ),. x ]o 2 ztw'ttoiiGto, a 

ID B ##j3fc^ratt&*&M:7n*, 0^x^0.3, 0<y<l. IP, Wiitri£iC(l) 

itr^2#i±m^Jiium%i^> 
#»Ta*"?'wa^, 



6 



01809911.4 



& H U ^4/27^ 



W 2-20 urn *SS^ir^^m^ 

ltm^?Lifc^I^fl<jM7D^. ^TG^^TC^Mil^ 1.03<Li/(Ni+Mn) 
^1.03 Ift^^o 

^Ka^n^^xtj-^Mitt^ i5~2o° mmm&}m&}¥m%M&3° 

^ltr^X ^^il*^, |E 15-20° Muftis H, *n£ 30-40° MJfa 
1^H 2 M^T^^: H,^2XH 2o 

■Eft. fr$#MMfc4fcA£&^ 

0^x^0.3. 

fitiiit^iei^): n [Li x (A y B y c P ) ,.j o 2 ^^^^^ti. at; 

A #J B ^J^^^|WJ^a:^^S7C^, C A *Q B ^ IW| K M i> 1 # ^ iP 

7C^/ 0^x<0.3, 0<2y+p<l o 

£tt1*8ET, tr**iP5E* c A-lS'#te. 15. IS, «u $u 

Mcmm% 5-35 
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1ft m V £5/2731 



So 

S3 ^^nmpm^mwmmm sem hr 

IB 5 **S99lNfll&flrft$ SEM 

at®. 

® 7 fo^to x imffi&s . 

S 8 % Li [Li xCNiyaMnj/z) i-x ]0 2 (X % 0.1% 0.2 & 0.3)#J?5Sfc % ffl^ K • 
S 9 ^ Li [Lio.2(Nii /2 Mn 1/ 2) o.8 ] Oj^ 5—2.5V TflJ^JftfcftglS.. 

i 10 #^##aM^l7c;^ &#«MMfc»tt£ ifc * ffiH S9 . 
ffl 11 LiCc/sNiioMn^ 0 2 fi<13?5]K% o 

*-».WWiE««tt*JR. ££#£^±^^£#1, JI^#$b*ii&(003) 
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1ft m * ^6/27^ 



«-Stt#«HI»T. (003)»(104)*tt«^a«te-WI 10 4*J£ 
Ioo 3 /Iio4>l. B-1ir±5ffi^«-^%mffliE«Sftt«r|gfl<I-LiCo0 2 &LiNi0 2 3| 
tP^^#^^= Jp*»&Io««io4>1. JW&#tt*Wi±«l£Ji#»AJi2|*£S 
WM«»?A>M«Ml^ v iMXttffl^ttTP».B^.|gBt« LiCo0 2 
*DLiNi0 2 $+, S^*»*&*(108)ff(110)WX|#^flJ|t**^ffi5RililJ.2>h|l3 

mRmmmmuozmnommMi i.+mmanmrn* 

tt«4lMMfi«.''MttJ|.#fftttttt»LiNi0 2 ,, LiCo0 2 *J 

uMno 2 M3ttiu&mm%mm%mft%m, m%$l#mm go * w,m % 3.7v, 
Mn ^ 3v. Hjft. asf^ftd aw-4v mm^m tom&yjmm 

« Co'*Wi, £Mi^Uttt«ft4jMEMffm, *7%&ft#ttttffljfttaft 

«3IH«!l» 5264201 ^&BJ^f , Li x Ni 2 . x . y M y 0 2 (^ 
t», 0.8^x^1.0, y^G.2, fiSM^MltRT. »J£y<<>:5)$*ttlfij8to 
f^^^jta-7E*M, &Jf7Co. Fe> Tk Mn. Cr^O V. *t£SLW 

4-267053 tM+^JFT Atttli Ly^A(M: Fe, 
Co. Ni, N: Ti> V. Gr> Mn)&^tt£®Mi&1&BMfi. MTG^^il 4V #1 
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1ft m =B S&7/27KI 



^Ni ^ Mn tt^tt.#l«^M#j»AWM^^^W#tt«JiW-*^lt 

^&#*n^&#^ft%ft, I^ES#J«tt&jffiKJ%&& Ni-Co>Ni>Ni-Mn 
WJffirt 5 S ii5(fiJ^^Md>. {B£ISf±*P& Ni-Mn>Ni>Ni-Co WJfiffttfclt 

|fDftM^Ni-Mn, tSJRMffl 
ftgltt. #J$P. RTWSPJttfflNK Mik Fev CoftTi^. 

ftigfll LiNi 0i5 Mn 0 . 5 O 2 ftf, & LiOH-H 2 (X Ni(OH) 2 MnOOH & 2: 1: 1(0 
iSft^fc^JJfcfcrfcfcB^*!* 5393622 5370948 .^H 5264201 
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itt W V £8/27% 



fffftjfc. ttfcl, 8-171910 £3fT*fl«:»#tf:tt.». * 

Ilifc^tl^^Stt. $^l3^f.. Silt, 2ffrft^#3 0h]t&TEltt# 

i&JKTiSfi : ife&, «ft«HM»1*WT«E 600^650*^ ft»«T$*Tk&). 
ft^HS.- &omifi»#> -^^(950~1000°C)W^H^^(700~800 
*C), 

mm^mmmmm^ ioo3/iio4*i£ ioo 3 /iio4<i* mj.. ^$*!J£jji^#*!j«?# 

(i08)fp(i io)tfj -x-lftt.flf-St*»*--2 -tfl-Tftt (£> 
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01809911.4 



itt a * mmm 



ftMft 1.2 Jf NiS0 4 7jC$#?£ft MnS0 4 7k$#$tfJ?g£M^ 4. 8 M 

NaOH 7X^^4.8 0^^ NH 3 $M, U 0.5 S?|7#ftitJt , mtt 

mm, &##'-ifciqat. maa. 

50°C. 

£-#qn , iElPtfWSJ a M Ni,. x Mn x (OH) 2 xS04 2 -yH 2 0 

. MX* &mmftttWLj:&*ft8\% 1000, 3000> 10000 *Q 30000 fc. 

JAS 2 W(B)ff.(b)^AS 3 W(a)&(bW&»ffl , &^£M±^ttH*N £ 
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% BJS ^ Jgl0/273l 



^ i 



a ft 


Ni(%) 


31.7 


Ni(mol/ei 


0 00540 






X v\ /v J 


U.UJJ 


Cu(%) 


^0 001 


Mn(%) 


28.5 


Mn(mol/g) 


0.00519 


Na(%) 


0.17 


Cl(%) 


^0.05 


S0 4 (%) 


0.073 




0.65 


&'&ftjg{g/cc) 


0.44 




12.0 


Mn : Ni tfc 


0.98:1.02 



E j*#fttt*#£l«&* 10-20 y m fitS&#2J%£2; 2.2g/ 

cm 3 toifSi^sMi. 

awAW«*ttWtt?«i sem M)t^¥'a s m s w(a). 

(b)fl(c)##J 1000^ 2000 ft 20000 fgffi SEM S^&^Jg 
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m # 811/2735 



mis, i&mn^m^m.mit^mm.itm^m.m^^mn^, 

A-£S*. £jfc1#&T, ft#i««&3%. 

7c**pi#Rr#S!ia»«i.iir#. 

*tt**w*fcOTEfc. m»*ft*«i*.a*A.fi. $^tt#aiirifi-x««iffi 
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& m ^12/27^ 



m 6(a)^^Ni, Mnm coTtm® u i: i ®\£MMM#mmmtt®, 

Sg-£j§, (c)~0')3E 36° &^-^#^$lflit«t. ft&^e)^, #»J 

lE^fl* X(#MS6). J^^iIf prW-^^SfiM^ MnzOjWiIt, $11 JCPDS 
No.330900 #r^. 

Silt, £Nk Mn^Go^BlM^^SL^^^, *ffKJ!&?*¥« 

(a)^a(b)^ , & 15-20- &mwM®m&}* 

itft^'Jv. MJ., $nm$ffi^T&6(a)-G)jaiJ^lU#fc, £ 15-20° &$1IHJ 
ffo*l&H„ bb^E 30-40° ^MglJ^^iSS^HziSj^.^^^yJlT^mS;: 
H 1 ^2X« 2 o 

iftmjf m * ^ (a)^^)^ it , ^i>r^6«iw^^# B #B^^j-^ig 
^M*w^(a)ffi(b)M^@#^*mBJWiir#, £&&itmftmikmmiky}& 

g^PJ^W#^^^*mHJ 6<IiE^^'14tlM, Li/(Ni+Mn)=l 
aft&ift, pT^M !^T^(2): LitLixCNiyzMn,^)!^ IOzC^:* , 0^x^0.3)*^ 

j*, MftMfiL 0^x^0.3 0.03^x^0.25 ■mgrnm 
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& "J 4« JHJ/27R 



£jfc> f^^-Wr W^(2)^W X^»JJi 0.K 0.2> 0.3 

s$Mfca. ft»jtffl i pfe^^a'«fr^;i»..«*««4b«w*. umm&vm. 
o.2 m o.3 wtt^awT. iiia&PJ^fir&ajS: Li/(Ni+Mn)=i £*a&4iH to 

iP, (003)jFP(104)W*»aSHStt5»^3E^. !SJI^(003)*Q(104)ltt 

■ fea ar^^b.% bi-"fw j^Witf i ""teft^wf^iaftTWiittdEfffftttra- # 
*#**m»z.*Mu ft*»a*ittaa-az.a*t»(WTSB* "pvdf" ) 
W 80: io: i6 »a*ita'fraa>i-^iaa«'. a£*tf#a«j , t , jSB : tfi*. 

^ -soicwaflE-T+aitt "i5'^<hn*» #Die&. .*/aa*>ir 
«twifeaa»iaw^v a*z.»«i«£?MiaH«. 

1 LiPF**^ EC(«a3E-Z.a)» EMC($m£gtTOlft 1: 3(#«fct)tt 

a^aM+fciww*. 

■«u§»- fc«ra»#*a*a#ft«rt 2016 **(S@ 20 a*, 1-6 a 
*)W«m-a%m. «a«aw«ipa'ft», bmbis? 10 /Mtf*wtta-%*«; 
# 3.o~4.5v 3L®&%%m%, .&-m&Tmmm$m® isomAh/g w±6<j^ 

&s 8 + ,a«a*a***«4*fttt*^.attjEaa-^aLi(Lt k (Nij« 
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& m # mmm 



m 9 Li[Lio. 2 (Ni 1/2 Mn 1/2 )o. 8 ]0 2 £ 5-2.5V T&}%WLf&$1&. 

itb, SP, £5VlTOatT3k%. £ifti3t3S%>lfc&T, LiCo0 2 ft * 
^LiNi0 2 ^MW^W!) 4 ^LiCo0 2 fi*l1t?a-#. ©Ji, 

Li[Lio. 2 (Ni 1/2 Mn 1/2 k 8 ]0 2 ffim--?^^%^, &ll#ii!M«4fcm*> 

W Li[Li 0 .i(Ni 1/2 Mn, /2 )o. 9 ]0 2 ^^6<jm'l4tlMe<Jtf ^52,^0 W Li[Li 0 . 3 (Ni 1/2 
M LifLixCNii/iMnx/^Lx ]O 2 (x=0.1 -03)6*1 i£ lift , & JBJtattS, i±25 % 

*&J5U:, Ni-Mn>Ni>Ni-Co MHS#fcE7H5. tb3&$&ffi & 

io <*• . $nmie LiNio 2 m^a, £ co wit»T fc&T&, ira^ . 



17 



01809911.4 



& m 45 SI15/2731 



^^'jeifc^^w*^ #ttt*t»WRFi #g?e#»JittPi£. MW&ftumG 

ftSlfrfrA 2~15 S*%o 
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& g ^ »16/27Jl 



Z.*-EJRPI^-3R#, M~egftZ.##X#. Z.*6--tt=mZ»!»^JR# 

(ectfe)> «-mz,»-AjRw»*iigiitz.»^*#s n-mz.^-^m¥sz.^ 
t^^###^^> mm^ m&> hu muz, gum 

500 um. 

fl£i&A#'&».Li-Al «.^(HaWJ 4002492 ^^)> Li-Al-Mn %^<k. 
Li-Al-Mg Li-Al-Sn Li-Al-In Li-Al-Cd Li-Al-Te 

m-^^ Li-Ga J^£(#?fB§ 60-257072 ^§-£$)> Li-Cd Li-In 

£10M%&±. 

mm, xmmm&mm®ft&®%&. 
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ft HJ3 # * 17/2731 



53 *h ^W^^^K -feBTW^O, B. P, N> S, SiG> B 4 C^# 

**jW-JWffl.W*W»»¥*9«t«K 0.1-60U m 0.5-30 n m 

tm###Wlfc*ffilR!JA l-10m 2 /g^#o JfttfAftft^ftifc^ft^ffitofi] 
Fftd 002)# 3.35~3.40(&)x c tt^W*«*<h(Le)lE 100(^)^±6<J^1. 

■Sft««#^^ft##*to loo 

ftftl: HZ,*. Jfcft*^ JR0IRZ.J*(PTFE)> SS«J-JRZ,^(PVDF). *Z. 
#s Z.^-iff 7 M&WW(ETFE MI|)v : -Jfc-ftkHi Z,M(PCTFE). «il Z, 

»-£*P5j*^it#-'*' m#-mmzi^#ii#v ■z.*^tti=*Zi***# 
(ectfe)v «^mz.^-^^pi^-0te#^ig#> «t:iiz,^m-«z,» 
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ift W 15 ^18/27]^ 



% 1—500 n m. 

-*! o ma* 0.1-1 ii m. m&M&&%) 10-300 u m. ?LEg«$g 

mamma**. x+&*M*«tM* ^tiiiSv. miiii ww** 
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tt BJ # ^19/2755 



fflf**#»iwifiJfii*i'aieBC), **3E^ffl(PC), tsetse 

(BC), *K3EZ,»B(VC)*5F^««»> mm-¥l§(DMC), $^-£11 
(DEC). ««£3l¥»(EMC)!U»*»-P5ft(DPC)<S*if«**a. ¥®¥S& 
(MF)> Z»R¥i8(MA)v ^tt¥B(MP)% WRZ*»(MA)^Jlgfl5r8i&»»» y- 
Tft»(GBL)*5F&3*RB#. 

ftm&GBLm* wMm&wtmm, ^dmc, dec, emc^##. 

f^^^Tlir^ft^JWflffiv-'&JS'LiClO^ LiBF 4 , LiPF 6 > LLiAlCl 4 . LiSbF 6 . 
LiSCN. LiCF 3 S0 3 . LiCF 3 C0 2 . Li(CF 3 S0 2 ) 2 > LiAsF 6 . LiN(CF 3 S0 2 ) 2 . LiB 10 Cl, 0 . 
ft&JM&XM* 'HWtt^U QHlii> LiN (CF 3 S0 2 )(C 2 F 5 S0 2 ), LiN 
(CF 3 SG 2 ) 2 . LiN(C 2 F 5 S0 2 ) 2 x LiN(CF 3 S0 2 )(C 4 F 6 S0 2 )^m3Z^|«ltt.^^. *£C) 

*Z,ai¥»^A4ift^W LiPF 6 Wm«l«.m GBL ^i«P^Jfi«lt«i«i&ffi»i- 
^Eilfc'If ^T, *JPS^AWVG^*M» ffcftSftlfcT LiPF«2,*h, teffl 
LiBF 4 Si LiN(C 2 F 5 S0 2 ) 2 ft it . 

3ft##»JWPBS. fift0;2-2**/^ft, 0.5-1.5 0^/^jE$fo 

^SflF W Jl Li 4 Si0 4 > Li 4 Si0 4 -LiI-LiOH> xLi 3 P0 4 -(l 7 x) Li 4 Si0 4 > Li 2 SiS 3 . Li 3 P0 4 . 
Li 2 S-SiS 2 . SSfiMt^^. 
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ft « &20/27E 



*»?R^JSf i?is -titttSU 11^ >^¥M> 3rS#ft-ft. 

««»tt*W±«*ii«(*«)<£**#ttJkiii-. **ffl«ffltt. » 

tfj S & 1-2000 u m o 

figtsA 80~350°C^#, 100~250*CjE$f. IS^ (si 2000ppm 

500pprii 
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01809911. 4 & 18 ^ &21/2731 

E«^W^^~200*C^#. IEm*&*f£$$fcftl£igtt;W 0.9-1.1 

mm®% o.95~i.o. iE^^tttiM^^m##6<j^stb, 

&T&%nm%ftmM*%wwKTfow . <i#£<»j# wii^f lit. 

®i2^#&i&M^ 
rt. $0, ^E^«?iajiEfe^ i5v ftT^p* 12,. 

i'6. 4ife'£# 1 1 ttSP . ew^W^^^mW WW^ftl^iiW 
.ffeffittWilli^i. Win, Sfc> «L tt. ^ *S#&B2fc£ 

14 w±T»^»iift*ift*3Bf i7. mx^mmsmm 

&mffl&7c#. #ij$n, I^MMic#Rl^ffl§tiv lil, PTC 7U#^. 
ffc^&W Li 2 C0 3 . LiHC0 3 > Na 2 C0 3 , NaHC0 3 s CaC0 3 ^fl MgC0 3 ^^^HL. 
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01809911.4 



& m # %wm 



ffl4g4Sft*ttjE**%flc±, £^*MJgttJ»»l£:fc<K JfcMtt 100« 5 
i^lEflfDtiill. . ftTMUEJSJg. tP«f#»3iJfe**. n 
MZ.H.¥ttN^U:A i: l 6m-£*fcl+*W 1.5 j*fc/#LiPF 6 Ki*$fc. 
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